relationships between nebulae, stars and planets, between animal and vegetable life on earth, between nations and persons in societies, between organisms and micro-organisms, be tween molecules, atoms, subatomic particles and charges.
The microcosm is the private universe of one individual, including all the people, the places and the things he knows or thinks about, his occupation, his amusements, the books he reads, his other regular or occasional activities, and so on. He sees himself as one of the elements in this universe. It is of course far more limited than the macrocosm; there are vast areas hidden away in the shadows of ignorance, uncertainty and forgetfulness or distorted by prejudice and egocentricity.
The elements of a private universe are linked by a system of private relationshipsâ€"feelings of affection, loyalty, de sire, interest, indifference, hostility, fear, self regarding feelings and so on.
Each one of us must be perfectly well aware that he has, or perhaps one ought to say he is, a microcosm very much isolated and distinct. No other microcosm can have more than a few similarities to his, although the macrocosm connects each microcosm with every other one. Moreover every microcosm must be continually undergoing changes. At the moment of reading this, the reader experiences the entry of the writer into his microcosm as a new or not completely anticipated element, and as a result may find that attitudes to some of the other elements in his microcosm may have been modified to some extent. A psychiatrist's objective in treating a patient may perhaps be described as that of bringing about some important intentional therapeutic modification in his microcosm. So the micro cosm is a proper object of study, and in fact taking notes on the case history, the history of the present illness, the present psychopathology and so on are ways of going about studying it.
Macrocosmic measurement in psychology
The psychological tests used as aids in diagnosis are generally of a macrocosmic nature. They compare a particular person with others by pinpointing him on a scale or set of scales, and lead to conclusions of the logical form that he resembles certain people in certain respects and differs in others. This may help in assigning him to a diagnostic category, that is to say, to a class of people about which a fair amount is known, including what kinds of treatment are likely to be beneficial. Differences and similari ties between people are relationships in the macrocosm;
and psychological tests which provide information about them are macro cosmic measuring scales.
For example the result of an intelligence test given as a measurement on the I.Q. scale is and a low l/E score will place him near the mean for the dysthymic group. And so on.
The tests given in a particular case may run up to any number, n. Then the scales will form an n-dimensional co-ordinate system, and the individual's measurements will still place him at one particular point in itâ€"not contrariwise at n different points on one scale. This isignoredwhen hismeasurementsare used to make a profile for him. the measurements recorded for every subject. Naturally particular measurements differ from it more or less. The total observed variation is obtained as the sum of squares of all the differences. Partisdue tovariation betweenthe subjects and part to variationbetween the trials; and there is also a residual part, attribu In a more elaborate experiment with several classes of subjects, several treatments and several trials for each treatment, analysis of variance can be used to rate amounts due to differences between classes, subjects in the same class, treatments, trials for the same treatment, and to a whole series of interactions class/treatment, subject/treatment within class, class/trial within treatment, and subject/trial within treatment within class.
Differences between person only contribute the first two parts of the totalvariationâ€"between classes and between subjects within classâ€"all the rest of the variation is within persons. So in such an experiment one kind of variance within persons can be compared with another kind, and significant differences may be found. It is possible to test whether the subjects reacted to the treatments uniformly or differently. The evidence will prove that their ways of responding to the same treatment are different, and characterize them as individuals not as members of a class, if the subject/treatment variance within class is significantly greater than the subject/ trial variance within treatment within class. The next businessisto choose the terms for comparing the elements and obtain the com parisons.A good way of eliciting constructs which come naturallyto the informant and are meaningful for him, is to make up a pack of cards with one for each element, shuffle them, deal three, and ask the informant to find some way in which two of the elements resemble one another and differ from the third. Then he may say, for instance, â€oe¿ these two are interesting; that is dullâ€•, or â€oe¿ this one worries me; those two don'tâ€•. When one such construct has been elicited the interviewer may get the informant to compare all the elements in terms of it before going on to reshuffle the pack, deal another three cards and elicit the next construct. * Most interviewers prefer eliciting the con structs for the grid to suggesting them, but sometimes they may suggest a few for inclusion among the elicited ones. The entries in the grid can be examined by row and by column.
THE USE OF THE REPERTORY GRID TECHNIQUE IN THE INDIVIDUAL CASE
For example, looking along the first row we find that Boyce ranks himself third, above everyone else but his father and mother, in terms of the construct kind. Or looking down the first column we see that he gives himself a lower rank on every other construct, and the lowest of all on constructs 7 and 8, keeps out of trouble and hard-working.
We may go on to examine other rows, and to compare the entries in different rows, noticing for instance that constructs i, 2 and 4, kind, Since the microcosm contains all the elements known to the informant related in terms ofall the constructs he uses in thinking about them, the grid can be regarded as a device for examining a coherent region within the microcosm. Or in words more congenial to the statistician, the grid shows an experimentally selected part of the system formed by the interaction of all the informant's elements with all his constructs.
Even such a small and relatively simple grid as Table  II evidently  reveals  quite complicated interactions. The main difficulty about making use of the technique is that after he has com pleted a grid the amount of material the inter viewer has on his hands is as much as is used in a fair-sized research project, indeed not much less than is to be found in many a Ph.D. thesis.
He may continue devising different ways of analysing it, constructing diagrams, and rumi nating over it for months before he feels satisfied that he has dragged the whole truth up out of this deep well. Accordingly the Medical Research Council has set up a service for an experimental period to analyse repertory grids by electronic com puter. An official announcement has appeared elsewhere (Slater, g6@b). Any qualified psycho logist who wishes to experiment with grids can make use of it free of charge provided he incorporates his work in an academically approved research project. A monograph* is available (Slater, i 964a) which explains the main programme at present in regular use. Results from this can be returned to the user within a fortnight of the date when the grid arrives. He should be prepared to devote some time to studying the general properties of grids, as explained in the monograph, if he decides to use the service, and to allow a couple of hours for interpreting the results from his grid when they come back. Everything points to clinical work as offering the best opportunities for the use of the tech nique. Its excellence is as a device for studying the idiosyncrasies of an individual, not for comparing one individual with another. It must be used with skill and insight, and even with the aid of a computing service it demands a con siderable expenditure of time and effort. But it may be well worth while devoting the necessary amount of attention to a single case when an elaborate course of treatment is under con sideration or in progress.
Some of the Results
Two geometrical equivalents of a grid are likely to prove interesting: the dispersion of the elements in the construct-space, and the dis persion of the constructs in the element-space. The first is shown in Fig. 3 and the second in Fig. 4 . Both are obtained from a principal component analysis of the grid, which forms the main part of the programme. The most important elements in a grid are the ones remotest from the origin of the dispersion (the point 0 in Fig. 3 , where the axes intersect). On the horizontal axis the pre-eminent elements are Father and Mother, placed together at the positive end. Their role is excellently described by the German word massgebend (literally, measure-giving): they define the direction and set the scale in terms of which the locations of On the vertical axis the pre-eminent element is the Teacher disliked. He is placed at the bottom of the rankings for the constructs kind, generous, does not moan, friendly, well-mannered, but near the top for strong, clever, keeps out of trouble and hard-working. And this combination of the constructs into two contrasted groups, one weighted negatively, the other positively, defines the direction of the second axis.
It is interesting to see in this diagram that Boyce places himself at the remotest point from both his parents and from the teacher he dis likes. He sees himself neither as admirable in the general sense exemplified by his parents nor as giftedwith the rather ruthlessefficiency typi fiedby the teacher.It isalsointeresting to see that the Lady of his acquaintanceâ€"the element not expected to arouse any strong feelingsâ€"is the one placed nearest the origin of the dispersion.
The first component, to which the horizontal scale refers, is by definition the dimension where variation is greatest. It is specified by a latent root, a construct vector and an element vector. The latent root measures the amount of variation in the dimensionâ€"58@3 per cent. of the total observed in this grid. The construct vector is a set of co-ordinates defining the axis of the component in the construct-space; and the element vector defines its axis in the element space. The second component, to which the vertical scale refers, is by definition the dimen sion with the greatest amount of variation independent of the firstâ€"27@I per cent. of the total in this grid. It is specified similarly. The analysis locatesand definesallthe com ponents in an orderly way from the one where variation is greatest to the one where it is most restricted, and prints out all their specifications if required; but the programme can be set to print out less, depending on the requirements of the interviewer and the outcome of a test of significance.
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positively to the definition of the first com ponent, and to much the same extentâ€"g most and I0 least, as the distances show. The second component separates the constructs (with the exception of number zo) into two clusters, one referring to qualities of an amiable but perhaps rather ineffectual kind, one to qualities of a more active and successful but more self centred kind. The third component singles out the last construct, not bad-tempered, for contrast with all the others and shows that it has rather independent use. As a whole the map suggests that the constructs Boyce applies in thinking about people who are important in his life tend to form a fairly simple, coherent and intelligible system. It is in fact more closely structured than most in Magdi's series. Of course, a great many more results can be obtained from the analysis than the ones used for the preparation and description of diagrams like these. For instance the correlations between the constructs and the distances between the elements are listed, and so are break-downs of the observed variation by component by con struct, and by element; and even particular entries in the grid can be analysed. The diagrams have been featured here because much can be learned from them by immediate inspection, without going into the method of analysis in detail. The monograph serves that purpose.
The variation recorded in a grid is entirely microcosmic. Its only content is variation within the individual due to (a) differences between the constructs, and to (b) construct: element interactions. A warning may be needed: some parts of a grid may be more liable to change than others.
One must be prepared to findchanges that are neither irregular nor merely uniform but inter related in curious ways, even when no experi mental treatment has been given between the two occasions. Some constructs may well prove more reliable than others, some elements more stationary. If so, there must be interactions since the grids are essentially interaction systems.
If three or more strictly comparable grids are obtained in this way second order differences, etc., can be recorded and examined as well as first order differences.
Not only changes, but changes in the directions of changes, can be studied, borrowing methods from the calculus scheme. 
